Differential Expression of Long Noncoding RNAs During Cardiac Allograft Rejection.
Organ transplantation is the most effective treatment for end-stage diseases. Although transplant rejection is the major restriction in successful long-lasting graft survival, induction of sustainable immune tolerance against transplant is one of the major goals in transplantation to enable long-term graft survival. Although various mechanisms have been suggested that induce immune tolerance during transplantation, the roles of long noncoding RNAs (lncRNAs), which modulate gene expression and regulate innate and adaptive immune responses, are not clearly understood in transplantation. Here, we described the role of 2 essential lncRNAs, lncRNA-A930015D03Rik and mouselincRNA1055, in regulating T helper 1 (Th1) response in graft rejection. To understand the gene expression and lncRNA profile during transplantation, we performed microarray to profile lncRNA and messenger (m)RNA of the heart graft and graft-infiltrating lymphocytes (GILs) in allogeneic and syngeneic mouse heart transplantation model. We screened the differentially expressed lncRNAs and mRNAs, and generated the network of lncRNA-mRNA coexpression and computationally predicted their association in transplantation. We further validated the selected T cell related lncRNAs by qPCR, which we identified in gene set enrichment analysis. The functional validation of these lncRNAs in the regulation of Th1 response in transplantation was performed by short hairpin RNA-mediated inhibition. We established a profile of lncRNA and mRNA, which are differentially expressed during transplant rejection in mouse model of heart transplant. Consistent with the microarray results, we have confirmed and validated the expression of 7 lncRNA by qPCR. The lncRNA-A930015D03Rik and mouselincRNA1055 were highly expressed in allogeneic heart graft and GILs. We further identified that expression of IL-12Rβ1 is strongly correlated with lncRNA-A930015D03Rik and mouselincRNA1055 in GILs. Further analysis revealed the association of lncRNA-A930015D03Rik and mouselincRNA1055 with Th1 cells in graft rejection. The functions of lncRNA-A930015D03Rik and mouselincRNA1055 were validated in differentiation of Th1 cells by knocking down their expression. Inhibition of lncRNA-A930015D03Rik and mouselincRNA1055 substantially suppressed the expression of IL-12Rβ1 and IFN-γ induction in Th1 cells. Our results provide a detailed profile of lncRNAs that may regulate immune response and graft outcomes. Our data not only suggest the involvement of lncRNA-A930015D03Rik and mouselincRNA1055 in the regulation of Th1 cells response during graft rejection but also identify them as novel biomarkers for subclinical graft rejection.